I
NFORMATION. More than data, less than knowledge, information surrounds us in manifold forms. It arrives in cascades of text, sound and imagery byway of books, newspapers, magazines, journals, reports, memoranda, television, telephone and radio. In the last decade or so, electronic information media have emerged from the research world and begun their inexorable spread to the business and residential sectors. Electronic messaging, conferencing and bulletin board systems are available in public and private forms. The cost of personal computer and workstation technology is falling within reach of all sectors of the economy. Networking, in almost zoological variety, is available in local, wide-area, public and private, shared and dedicated forms. Protocols and standards abound, forming a kind of primordial soup (to borrow a phrase from Julia Child) out of which one hopes will evolve a lingua digitalis vulgaris, or common digital language.
An interesting fact of life in today's information world is that much of the information is produced with the aid of digital computers. These may take many forms, such as word processors or personal computers running word processing software. More recently, "desktop publishing" which includes imagery, has become a popular concept, thanks to the introduction of low-cost laser printers and extensive software for the Apple Macintosh and its predecessors (for example, the Xerox Star product line). It is also a fact that the bulk of this once digital information finally reaches us in printed form or as a display on a TV tube or flat panel. Moreover, we must use our over-worked wetware (both halves, left and right), to process it.
The question I want to pose in this column is whether and how we can foresee a time when we can reliably interpose computing power (software? moistware?) between ourselves and the information we must process to increase our effective information handling abilities.
The Proper Use of Computers
What is needed is an information infrastructure which can act both as an economic engine and as a guiding force leading us to the realization of this augmentation of human intellect. I choose this phrase carefully, because the idea of embedding knowledge production and use in a matrix of computer-based support was the essential kernel of a project started nearly two decades ago by Doug Engelbart, then at Stanford Research Institute (now, SRI International). The Augmentation of Human Intellect (AHI) project took place at the Augmentation Research Center in Menlo Park, California. With the support of the Advanced Research Projects Agency (now, Defense Advanced Research Projects Agency), Engelbart developed a remarkable array of ideas which included the mouse for interaction with a CRT; a five-fingered keyboard; a computer-maintained outline structure for all documents written with the system; on-line cross-referencing and archiving; output layout formatting using a document description language which included support for microfilm or phototypesetting; elaborate editing and text manipulation techniques, and on and on.
Many of Engelbart's ideas eventually spread to other research laboratories, such as Xerox Palo Alto Research Center, and into commercial practice at TYMSHARE Corporation and Apple Computer Corporation, to name just a few. But something is still missing. There is still too little commonality among the many realizations of these ideas to allow for convenient interworking. Moreover, the products of these ideas are still not widely enough spread throughout our economic fabric to achieve the ubiquity which is common to all other infrastructures we know about.
Infrastructure
What is infrastructure? There are some commonplace examples which we use daily. The road system forms an infrastructure, as do the telephone communication network and the power generation and distribution systems. Together with the automobile, the road system forms a powerful economic engine which fuels the steel, petroleum, rubber, plastics and automobile service industries. The road and the car have had a profound influence on the housing industry and all it entails because it enabled suburban development, separating work and residence, but joining them with a ubiquitous transportation network.
Infrastructure is generally ubiquitous and adheres to common standards. These two characteristics explain, in large part, why an infrastructure can act as an economic base for the development of a vast array of products and services. For example, a wide variety of vehicles can be and have been designed to use the road system. As long as the vehicle is no wider than X nor longer than Y, is capable of moving up to speed Z and weighs no more than W, it can generally operate successfully on our roads. Of course, I am leaving out, for convenience, reference to pollution standards, ability to stop, motive power, etc. Similarly, a remarkable variation in telephone handset equipment can be supported by the telephone network, so long as certain interface standards are met.
Computers, personal and otherwise, and data communications networks have in them the seeds of an information infrastructure, but we have not yet achieved sufficient commonality in the representation of information to permit them to germinate. A digital Darwinian might say that we are still in the throes of a technological competition which one could characterize as the "survival of the bittest."
If an infrastructure existed, it would be possible to move digitally represented information freely among computers. Furthermore, such information would be self-defining so that its arrival would not result in surprise (that is program crash) at the receiving end. At the least, the recipient processor would be able to recognize whether or not it could process the information and could take controlled action if an unexpected arrival occurred. Information produced with the aid of computers would be retained in digital form, even if it was also expressed in other forms. Indeed, existing, non-electronic media might be used to express information digitally (for example digital optical disks, hardcopy digital Cauzin Strips, and so forth). The benefit of all this would be that the information could be processed, archived, searched, retrieved, manipulated, displayed (folded, spindled and mutilated . . .) by means of computers acting on our behalf.
In future columns, I plan to explore the current state of the nascent information infrastructure, focusing on technical, social, legal and legislative aspects of its emergence and development.
